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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescence (EL) component used for the 

flat-surface light source or a display. 

[0002] 

Pescription of the Prior Art] Promising ** of the application as a large area full color display device with a 
cheap solid-state luminescence mold is carried out, and, as for the EL element which used the organic 
substance, many development is performed. Generally the EL element consists of counterelectrodes of the pair 
the luminous layer and this whose layer were pinched. 

[0003] When electric field are impressed between two electrodes, an electron is poured in from a cathode side 
and, as for luminescence, an electron hole is poured in from an anode plate side. Furthermore, in case this 
electron recombines with an electron hole in a luminous layer and an energy level returns from a conduction 
band to a valence band, it is the phenomenon which emits energy as a light. 

[0004] Compared with the inorganic EL element, the conventional organic EL device had high driver voltage, 
and luminescence brightness and its luminous efficiency were also low. Moreover, property degradation is also 
remarkable and it had not resulted in utilization. 

[0005] In recent years, the organic EL device which carried out the laminating of the thin film containing an 
organic compound with the high fluorescence quantum efficiency which emits light by the low battery not more 
than 10V is reported, and the interest is attracted (refer to applied FIJIKUSU Letters, 51 volumes, 913 pages, 
and 1987). 

[0006] By this approach, the fluorescent substance layer and the amine system compound were used for the 
hole-injection layer for the metal chelate complex, green luminescence of high brightness has been obtained, 
100 cd/m2 and the maximum luminous efficiency attain 1.5 lm/W with the direct current voltage of 6-7V, and 
brightness has the engine performance near a practical use field. However, although luminescence 
reinforcement is improved for the organic EL device to current by the improvement of a configuration, it does 
not have still sufficient luminescence brightness. Moreover, it has the big problem of being inferior to the 
stability at the time of repeat use. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention has high luminous efficiency, and is in 
offer of the organic EL device which was excellent in the stability in the time of repeat use. as a result of this 
invention persons' inquiring wholeheartedly, the luminous efficiency of the organic EL device which boiled 
further the organic EL device ingredient of the compound shown by the general formula [1], and used it at least 
was high, and it found out that the stability in the time of repeat use was also excellent, and resulted in this 
invention. 
[0008] 

[Means for Solving the Problem] That is, this invention relates to the organic electroluminescent element 

ingredient shown by the following general formula [1]. 

[0009] General formula [1] 

[0010] 

[Formula 2] 



[001 1] Inside of [, however a formula R1-R12 express the organic residue which is not permuted [ the 
permutation chosen from the group which consists of a hydrogen atom, a halogen atom or an alkyl group, an 
aryl group an alkoxy group, an aryloxy group, an alkylthio group, an aryl thio radical, an amino group, and 
heterocycle residue independently, respectively, or ], it may join together by the substituent comrade who 
approached, and R1-R12 may form a new ring. Moreover, at least seven of R1-R12 pieces are the aryl group 
which is not permuted [ a permutation or ], and all of R1-R4 do not become a hydrogen atom at coincidence.] 
Moreover, this invention relates to the organic electroluminescent element which is the layer in which at least 
one layer contains the above-mentioned organic electroluminescent element ingredient in the organic 
electroluminescent element in which organic compound thin film much more at least which contains a luminous 
layer in inter-electrode [ of a pair ] was formed. 

[0012] Moreover, this invention relates to the organic electroluminescent element which is the layer in which a 
luminous layer contains the above-mentioned organic electroluminescent element ingredient in the organic 
electroluminescent element in which the organic compound thin film of two or more layers which contains a 
luminous layer in inter-electrode [ of a pair ] was formed. 

[0013] Moreover, this invention relates to the organic electroluminescent element which is the layer in which at 
least one layer of the hole-injection band between a luminous layer and an anode plate contains the above- 
mentioned organic electroluminescent element ingredient in the organic electroluminescent element in which 
the organic compound thin film of two or more layers which contains a luminous layer in inter-electrode [ of a 
pair ] was formed. 
[0014] . 

[Embodiment of the Invention] R1-R12 in the compound expressed with the general formula [1] of this 
invention express independently the organic residue which is not permuted [ a hydrogen atom, a halogen atom, 
the permutation shown in the following, or ], respectively. 

[0015] With the organic residue of this invention, an alkyl group, an aryl group, an alkoxy group, an aryloxy 
group, an alkylthio group, an aryl thio radical, the amino group, and heterocycle residue are mentioned. 
[0016] As an aryl group in this invention, a phenyl group, a biphenyl radical, a terphenyl radical, A quarter 
phenyl group, o-, m- and p-tolyl group, a xylyl group, o-, m- and p-KUMENIRU radical, a mesityl radical, a 
pentalenyl radical, An indenyl group, a naphthyl group, a BINAFUTARE nil radical, a TANAFUTARE nil 
radical, A quarter North America Free Trade Agreement RENIRU radical, an azulenyl radical, a hepta- 
RENIRU radical, a BIFE elm nil radical, An in DASENIRU radical, a fluoran thenyl radical, an 
ASENAFUCHIRENIRU radical, the ASEAN TORIRENIRU radical, A phenalenyl radical, a fluorenyl group, 
an anthryl radical, a BIANTORASENIRU radical, A TAANTORASENIRU radical, a quarter anthracenyl 
group, an anthra quinolyl radical, A phenan tolyl group, a TORIFE elm nil radical, a pyrenyl radical, a chestnut 
SENIRU radical, The North America Free Trade Agreement SENIRU radical, a play adenyl radical, a 
PISENIRU radical, a peri RENIRU radical, a PENTA phenyl group, There are a pen TASENIRU radical, a 
TETORAFE elm nil radical, a hexa phenyl group, a hexa SENIRU radical, a ruby SENIRU radical, a koro 
NENIRU radical, a TORDSFAFUCHIRENIRU radical, a hepta-phenyl group, a hepta-SENIRU radical, a pyran 
TORENIRU radical, an OBARENIRU radical, etc. 

[0017] As heterocycle residue in this invention, moreover, a thienyl group, a benzo [b] thienyl group, A [2 and 
3-naphth b] thienyl group, a CHLANTORENIRU radical, a furil radical, a pyranyl radical, An iso benzofuranyl 
radical, a clo MENIRU radical, a KISAN thenyl radical, a FENOKISA tsi nil radical, A 2H-pyrrolyl radical, a 
pyrrolyl radical, an imidazolyl radical, a pyrazolyl radical, a pyridyl radical, A pyrazinyl radical, a pyrimidinyl 
group, a pilus DAJINIRU radical, an in DORIJINIRU radical, An iso indolyl radical, a 3H-indolyl radical, an 
indolyl radical, a lH-indazolyl group, The Puri Nils radical, a 4H-kino RIJINIRU radical, an iso quinolyl 



radical, a quinolyl radical, A phthalazinyl radical, a naphthyridinyl group, a kino KISANIRIRU radical, a 
chinae-cortex ZORINIRU radical, A SHINNORINIRU radical, a PUTERIJINIRU radical, a 4aH-carbazolyl 
radical, a carbazolyl radical, beta-cull BORINIRU radical, a phenanthrolizinyl radical, an acridinyl radical, a 
peri midge nil radical, A phenan trolley nil radical, a FENAJINIRU radical, a FENARUSAJINIRU radical, an 
iso thiazolyl radical, A phenothiazinyl group, an isoxazolyl group, a fiirazanyl group, a phenoxazinyl radical, 
An iso chromanyl radical, a chromanyl radical, a pyrrolidinyl radical, a pylori nil radical, There are an 
imidazolidinyl radical, an imidazo RDSflRU radical, a PIRAZORDINIRU radical, a PIRAZORINIRU radical, a 
piperidyl radical, a piperazinyl radical, an in DORINIRU radical, an iso in DORDMIRU radical, a quinuclidinyl 
radical, a mol HORINIRU radical, etc. 

[0018] Moreover, as an alkyl group in this invention, there are a methyl group, an ethyl group, n- and an iso- 
propyl group, n-, iso-, sec- and tert-butyl, n-, iso-, neo- and a tert-pentyl radical, n-, iso- and a neo-hexyl group, 
benzyl, etc. 

[0019] As an amino group in this invention, the 1st class amino group, a monoalkylamino radical, a mono- 
arylamino radical, the mono-heterocycle residue amino group, a dialkylamino radical, the diaryl amino group, 
the JI heterocycle residue amino group, an alkyl arylamino radical, the alkyl heterocycle residue amino group, 
and the aryl heterocycle residue amino group are mentioned. 

[0020] The organic residue of R1-R12 may be permuted by other substituents among the compound expressed 
with a general formula [1]. As the class of substituent There is an alkylamino radical which is not permuted 
[ the amino group which is not permuted / the alkylthio group which is not permuted / the alkoxy group which 
is not permuted / the alkyl group which is not permuted / a halogen atom, a cyano group, a nitro group, a 
permutation, or /, a permutation, or /, a permutation, or /, a permutation, or /, a permutation, or ]. 
[0021] In this invention, the compound expressed with a general formula [1] is compoundable by the following 
approaches, for example. In addition, the synthesis method of a compound expressed with a general formula [1] 
is not limited to these. 

[0022] An iso benzofuran derivative is made to react with dibromo ethylene, and a dibromo naphthalene 
derivative is compounded. This dibromo naphthalene derivative is made to react with an iso benzofuran 
derivative, and the compound expressed with a general formula [1] is compounded. 
[0023] 

[Example] The heating ring current of the synthesis method [ of 1, 4, 5, 6 7, 10, 1 1, 12, and 13-OKUTA phenyl 
naphthacene ] 2, 3, 6, and 7-tetra-phenyl iso benzofurans 3g (7.1 mmol) and 1, 2-dibromo ethylene 2.6 g (14.2 
mmol), and the p-toluenesulfonic-acid 50 mg was carried out in xylene 15 ml for 12 hours. Then, the solid-state 
which added methanol 15 ml and deposited was ****(ed), and 2 and 3 -dibromo -1, 4, 5, and 8-tetra-phenyl 
naphthalene 2.8 g was obtained by recrystallizing in benzene-ethanol (67% of yield). Next, 2 and 3-dibromo -1, 
4, 5, and 8-tetra-phenyl naphthaleneg [ 6.8 ] (1 1.5 mmol) and 2, 3, 6, and 7-tetra-phenyl iso benzofuran 4.7 g 
(11.1 mmol) is dissolved in tetrahydrofuran 100 ml, and at -78 degrees C, n-butyl lithium 0.73 g (1 1.4 mmol) is 
dropped, and it warms to a room temperature, and agitates for 12 hours. Water 100 ml is added after reaction 
termination, hexane 100 ml is added further, and the solid-state which cooled and deposited to 0 degree C is 
****(ed). 5, 12-epoxy -1, 4, 5, 6, 7, 10, 11, and 12 OKUTA phenyl naphthacene 8.2 g were obtained by 
recrystallizing this deposit solid-state in benzene-ethanol (89% of yield). Next, 5, 12-epoxy -1, 4, 5, 6, 7, 10, 1 1, 
and 12 OKUTA phenyl naphthacene 8.5 g (10.2 mmol) are dissolved in chloroform 50 ml, dibromomethane 
solution 3.75 ml which contains aluminium-bromide 0.4 g (3.75 mmol) at -78 degrees C is dropped, and it 
warms to a room temperature. Sodium disulfite water-solution 25 ml is added 5% after reaction termination, an 
organic layer is separated, and it dries with magnesium sulfate. Evaporation of the organic layer was carried out 
and 1, 4, 5, 6, 7, 10, 1 1, 12, and 13-OKUTA phenyl naphthacene 6.6 g were obtained by recrystallizing the 
residue in benzene-ethanol (80% of yield). 

[0024] Although the example of representation of the compound of this invention is concretely illustrated to 
Table 1, this invention is not limited to the following examples of representation. 
[0025] Table 1 [Table 1] 
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[0062] An organic EL device is a component in which one layer or a multilayer organic compound thin film 
was formed between an anode plate and cathode. In the case of the mold, the luminous layer is further prepared 
between an anode plate and cathode. A luminous layer contains luminescent material, and in order to make the 
electron poured in from the electron hole or cathode which was poured in from the anode plate in addition to it 
convey to luminescent material, it may contain a hole-injection ingredient, an electron hole transportation 
ingredient or an electron injection ingredient, and an electronic transportation ingredient. An electron injection 



ingredient is an ingredient with the capacity for an electron to be poured in and to get from cathode, and an 
electronic transportation ingredient is an ingredient with the capacity to convey the poured-in electron to a 
luminous layer. A hole-injection ingredient is an ingredient with the capacity for an electron hole to be poured 
in and to get from an anode plate, and an electron hole transportation ingredient is an ingredient with the 
capacity to convey the poured-in electron hole to a luminous layer. 

[0063] As a multilayer mold, there is an organic EL device which carried out the laminating with the multilayer 
configuration of an anode plate / hole-injection band / luminous layer / cathode, an anode plate / luminous 
layer / electron injection band / cathode, and an anode plate / hole-injection band / luminous layer / electron 
injection band / cathode. 

[0064] The compound shown by the general formula [1] of this invention is a compound which has strong 
fluorescence in a solid state, and since it excels in electroluminescence nature, it can be used within a luminous 
layer as a luminescent material. Moreover, the optimal selection of high luminous efficiency and luminescence 
wavelength is possible for the compound of a general formula [1] by doping in a luminous layer at a rate that it 
is the optimal in a luminous layer as a doping ingredient. Furthermore, although carriers, such as an electron 
hole or an electron, can be conveyed, since electron hole transportability is more excellent, the compound of a 
general formula [1] can be used as a hole-injection layer. When a hole-injection band is constituted above a 
bilayer, it can be used for any hole-injection layer. 

[0065] The compound of a general formula [1] can be used for the host ingredient of a luminous layer as a 
doping ingredient (guest ingredient), and an organic EL device with high luminescence brightness can also be 
obtained. As for the compound of a general formula [1], it is desirable in a luminous layer to contain to a host 
ingredient in 0.001 % of the weight - 50% of the weight of the range, and 0.01 more % of the weight - 10% of 
the weight of its range is effective for it. 

[0066] As the host ingredient which can be used combining with the compound of a general formula [1], A 
quinoline metal complex, OKISA diazole, a benzothiazole metal complex, A benzo oxazole metal complex, a 
benzimidazole metal complex, triazole, An imidazole, oxazole, OKISA diazole, a stilbene, a butadiene, A 
benzidine mold triphenylamine, a styryl amine mold triphenylamine, diamine mold triphenylamine full — me — 
a non and diamino anthracene mold triphenylamine — A diamino phenanthrene mold triphenylamine, anthra 
quinodimethan, There are polymeric materials of conductive polymers, such as diphenoquinone, thiadiazole, 
tetrazole, perylene tetracarboxylic acid, deflection ORENIRIDEN methane, anthra quinodimethan, 
triphenylene, an anthrone, etc. those derivatives and a polyvinyl carbazole, and polysilane, etc. 
[0067] Furthermore, it is also possible to change the luminescent color by using the compound of a general 
formula [1] as a host ingredient using other doping ingredients. As the doping ingredient used with a general 
formula [1], An anthracene, naphthalene, a phenanthrene, a pyrene, tetracene, Coronene, a chrysene, a 
fluorescein, perylene, phtalo perylene, Non [ naphthalo perylene and peri non, / phtalo peri non, / naphthalo 
peri ] A diphenyl butadiene, a tetra-phenyl butadiene, a coumarin, OKISA diazole, Aldazine, bis-benzo 
KISAZOBLIN, bis-styryl, pyrazine, a cyclopentadiene, A quinoline metal complex, an amino quinoline metal 
complex, an imine, diphenylethylene, Although there are those derivatives, such as a vinyl anthracene, a 
diamino carbazole, a pyran, thiopyran, poly methine, merocyanine, an imidazole chelation oxy-NOIDO 
compound, Quinacridone, and rubrene, it is not limited to these. 

[0068] In addition to luminescent material and a doping ingredient, if there is need, a hole-injection ingredient 
and an electron injection ingredient can also be used for a luminous layer. 

[0069] An organic EL device can prevent the fall of the brightness by quenching, or a life by making it 
multilayer structure. Moreover, if there is need, two or more kinds can also be used combining luminescent 
material, a doping ingredient, and the hole-injection ingredient and electron injection ingredient that performs 
carrier impregnation. Furthermore, the hole-injection layer, the luminous layer, and the electron injection layer 
may be formed of the lamination more than a bilayer, respectively, an electron hole or an electron is efficiently 
poured in from an electrode, and the component structure which may be efficiently conveyed in a layer is 
chosen. 

[0070] What has a bigger work function than 4eV as a conductive ingredient used for the anode plate of an 
organic EL device is suitable, and organic conductive resin, such as gold oxide groups, such as tin oxide called 
those alloys and an ITO substrate, and a NESA substrate, indium oxide, etc., such as carbon, aluminum, 
vanadium, iron, cobalt, nickel, a tungsten, silver, gold, platinum, and palladium, and also the poly thiophene, 
and polypyrrole, is used. 



[0071] What has a work function smaller than 4eV as a conductive ingredient used for cathode is suitable, and 
those alloys, such as magnesium, calcium, tin, lead, titanium, an yttrium, a lithium, a ruthenium, and 
manganese, are used. As an alloy, although magnesium/silver, magnesium/indium, a lithium/aluminum, etc. are 
mentioned as an example of representation, it is not limited to these. The ratio of an alloy is controlled by the 
temperature of heating, the ambient atmosphere, and the degree of vacuum, and a suitable ratio is chosen. As 
long as an anode plate and cathode have the need, they may be formed of the lamination more than a bilayer. 
[0072] In order to make light emit efficiently in an organic EL device, in the luminescence wavelength field of a 
component, the transparent enough thing of at least one side is desirable among the anode plates and cathode 
which are used. Moreover, the transparent thing of a substrate is desirable. The above-mentioned conductive 
ingredient is used for a transparent electrode, and it sets it up so that predetermined translucency may be 
secured by approaches, such as vacuum evaporationo and sputtering. As for the electrode of a luminescence 
side, it is desirable to make light transmittance 10% or more. 

[0073] A substrate has mechanical and thermal reinforcement, if transparent, it is not limited, but if it illustrates, 
transparency resin, such as a glass substrate, a polyethylene plate, a polyether ape phon plate, and a 
polypropylene plate, will be mentioned. 

[0074] Formation of each class of the organic EL device concerning this invention is applicable by any 
approach of the wet forming-membranes methods, such as the dry type forming-membranes methods, such as 
vacuum deposition and sputtering, and spin coating, dipping. Although especially thickness is not limited, it 
needs to set each class as suitable thickness. Applied voltage big [ when the film is too thick ] in order to obtain 
a fixed optical output is needed, effectiveness worsens, if the film is too thin, a pinhole etc. will occur, and even 
if it impresses an electrical potential difference, sufficient luminescence brightness is not obtained. Usually, 
although the range of 10 micrometers is suitable from 5nm as thickness used, the range of 0.2 micrometers is 
still more desirable from lOnm. 

[0075] In the case of the wet forming-membranes method, the ingredient which forms each class is dissolved or 
distributed to suitable solvents, such as chloroform, a tetrahydrofiiran, and dioxane, and an organic compound 
thin film is formed. 

[0076] Also in which thin film prepared from dry type or the wet forming-membranes method, resin or an 
additive suitable for the purposes, such as pinhole prevention, may be used on a membrane formation 
disposition. As such resin, conductive resin, such as photoconductivity resin, such as insulating resin, such as 
polystyrene, a polycarbonate, polyarylate, polyester, a polyamide, polyurethane, polysulfone, 
polymethylmethacrylate, polymethyl acrylate, and a cellulose, Polly N-vinylcarbazole, and polysilane, the poly 
thiophene, and polypyrrole, can be mentioned. Moreover, an antioxidant, an ultraviolet ray absorbent, a 
plasticizer, etc. can be mentioned as an additive. 

[0077] The compound which has the capacity to pour in an electron hole, as a hole-injection ingredient, has the 
hole-injection effectiveness which was excellent to a luminous layer or luminescent material, and prevented 
migration into the electron injection layer or electron injection ingredient of an exciton generated by the 
luminous layer, and was excellent in thin film organization potency is mentioned. Specifically A 
phthalocyanine system compound, a naphthalocyanine system compound, A porphyrin system compound, 
OKISA diazole, triazole, an imidazole, Imidazolone, imidazole thione, pyrazoline, a pyrazolone, a tetrahydro 
imidazole, Oxazole, OKISA diazole, a hydrazone, an acyl hydrazone, The poly aryl alkane, a stilbene, a 
butadiene, a benzidine mold triphenylamine, a styryl amine mold triphenylamine, a diamine mold 
triphenylamine, etc., Although there are polymeric materials, such as those derivatives and a polyvinyl 
carbazole, polysilane, and a conductive polymer, etc., It is not limited to these. 

[0078] The compound which has the capacity to pour in an electron, as an electron injection ingredient, has the 
electron injection effectiveness which was excellent to a luminous layer or luminescent material, and prevented 
migration into the hole-injection layer or hole-injection ingredient of an exciton generated by the luminous 
layer, and was excellent in thin film organization potency is mentioned, as an example - a quinoline metal 
complex, OKISA diazole, a benzothiazole metal complex, a benzo oxazole metal complex, a benzimidazole 
metal complex, and full — me — non, although anthra quinodimethan, diphenoquinone, thiopyran dioxide, 
OKISA diazole, thiadiazole, tetrazole, perylene tetracarboxylic acid, deflection ORENIRIDEN methane, anthra 
quinodimethan, anthrones, etc. those derivatives, etc. are mentioned, it is not limited to these. Moreover, the 
sensitization by adding the electronic acceptance matter into a hole-injection ingredient, and adding the 
electron-donative matter into an electron injection ingredient is also possible. 



[0079] It is also possible to prepare a protective layer on the surface of a component, or to enclose a silicone oil 
etc., and to protect the whole component for the improvement of stability to the temperature of the organic EL 
device obtained by this invention, humidity, an ambient atmosphere, etc. 
[0080] 

[Example] The example which used the compound of this invention for below is shown. In this example, all 
mixing ratios are weight ratios. Moreover, the property of an electrode surface product 2mmx2mm organic EL 
device was measured. 

[0081] On the glass plate with an ITO electrode washed example 1, it is compound [ of Table 1 ] (19), 2, and 5- 
screw (1-naphthyl) as a luminescent material. -1,3, 4-OKISA diazole, and polycarbonate resin (Teijin 
formation : panlight K-1300) were dissolved in the tetrahydrofuran by the weight ratio of 1 :2: 10, and the 
luminous layer of lOOnm of thickness was obtained with the spin coating method. The electrode of 150nm of 
thickness was formed with the alloy which moreover mixed silver with magnesium by 10:1 (weight ratio), and 
the organic EL device was obtained. As for the luminescence property of this component, luminescence of the 
luminescence brightness 50 (cd/m2) of direct-current-voltage 5V, the maximum luminescence brightness 580 
(cd/m2), and luminous efficiency 0.62 (Im/W) was obtained. 

[0082] On the glass plate with an ITO electrode washed example 2, they are N, ]sr-(3-methylphenyl)-N, and N 1 - 
diphenyl. - Vacuum deposition of 1, the l'-biphenyl -4, and the 4'-diamine (TPD) was carried out, and the hole- 
injection layer of 20nm of thickness was obtained. Subsequently, the compound (2) of Table 1 was vapor- 
deposited, the luminous layer of 40nm of thickness was created, subsequently the tris(8-hydroxyquinolinate) 
aluminium complex (Alq3) was vapor-deposited, and the electron injection layer of 30nm of thickness was 
obtained. The electrode of lOOnm of thickness was formed with the alloy which moreover mixed silver with 
magnesium by 10:1 (weight ratio), and the organic EL device was obtained. Each class was vapor-deposited 
under the conditions of a substrate temperature room temperature in the vacuum of ten to 4 Pa. As for this 
component, luminescence of the luminescence brightness 580 (cd/m2) of direct-current-voltage 5 V, the 
maximum luminescence brightness 13600 (cd/m2), and luminous efficiency 1.6 (lm/W) was obtained. 
[0083] On the glass plate with an ITO electrode washed example 3, the compound (31) of Table 1 was 
dissolved in the methylene chloride, and the hole-injection mold luminous layer of 50nm of thickness was 
obtained with the spin coating method. Subsequently, vacuum deposition of the screw (2-methyl-8- 
hydroxyquinolinate) (1-naphth RATO) gallium complex was carried out, the electron injection layer of 40nm of 
thickness was created, the electrode of lOOnm of thickness was formed on it with the alloy which mixed silver 
with magnesium by 10:1 (weight ratio), and the organic EL device was obtained. The electron injection layer 
was vapor-deposited under the conditions of a substrate temperature room temperature in the vacuum of ten to 4 
Pa. As for this component, luminescence of the luminescence brightness 320 (cd/m2) of direct-current-voltage 
5V, the maximum luminescence brightness 9300 (cd/m2), and luminous efficiency 1.3 (Im/W) was obtained. 
[0084] On the glass plate with an ITO electrode washed example 4, vacuum deposition of the compound (41) of 
Table 1 was carried out, and the hole-injection mold luminous layer of 50nm of thickness was obtained. 
Subsequently, vacuum deposition of the screw (2-methyl-8-hydroxyquinolinate) (p-cyano phenolate) gallium 
complex was carried out, the electron injection layer of 30nm of thickness was created, the electrode of lOOnm 
of thickness was formed on it with the alloy which mixed silver with magnesium by 10: 1 (weight ratio), and the 
organic EL device was obtained. Each class was vapor-deposited under the conditions of a substrate 
temperature room temperature in the vacuum of ten to 4 Pa. As for this component, luminescence of the 
luminescence brightness 390 (cd/m2) of direct-current-voltage 5 V, the maximum luminescence brightness 
13900 (cd / m2), and luminous efficiency 1.4 (lm/W) was obtained. 

[0085] On the glass plate with an ITO electrode washed example 5-19, vacuum deposition of the 4 and 4' screw 
[ - ] [N-(l-naphthyl)-N-phenylamino] biphenyl (alpha-NPD) was carried out, and the hole-injection layer of 
30nm of thickness was formed. Subsequently, vacuum deposition of the ingredient shown in Table 2 as a 
luminescent material was carried out, and the luminous layer of 30nm of thickness was obtained. Subsequently, 
vacuum deposition of the screw (2-methyl-8-hydroxyquinolinate) (phenolate) gallium complex was carried out, 
the electron injection layer of 30nm of thickness was created, the electrode of lOOnm of thickness was formed 
on it with the alloy which mixed silver with magnesium by 10: 1 (weight ratio), and the organic EL device was 
obtained. Each class was vapor-deposited under the conditions of a substrate temperature room temperature in 
the vacuum of ten to 4 Pa. The luminescence property of this component is shown in Table 2. Luminescence 
brightness here is brightness at the time of direct-current-voltage 5 V seal of approval. All the organic EL 



devices of this example had the high brightness property more than highest brightness 10000 (cd/m2). 

[0086] Table 2 [Table 2] 
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[0087] On the glass plate with an ITO electrode washed example 20, vacuum deposition of 4, 4 f , and the 4 f, -tris 
[N-(3-methylphenyl)-N-phenylamino] triphenylamine was carried out, and the hole-injection layer of 40nm of 
thickness was obtained. Subsequently, vacuum deposition of alpha-NPD was carried out, and the second hole- 
injection layer of lOnm of thickness was obtained. Furthermore, vacuum deposition of the compound (17) of 
Table 1 was carried out, the luminous layer of 30nm of thickness was created, vacuum deposition of the screw 
(2-methyl-8-hydroxyquinolinate) (phenolate) gallium complex was carried out further, the electron injection 
layer of 30nm of thickness was created, the electrode of 150nm of thickness was formed on it with the alloy 
which mixed aluminum and a lithium by 25:1 (weight ratio), and the organic EL device was obtained. Each 
class was vapor-deposited under the conditions of a substrate temperature room temperature in the vacuum of 
ten to 4 Pa. As for this component, luminescence of the luminescence brightness 840 (cd/m2) of direct-current- 
voltage 5V, the maximum luminescence brightness 13200 (c d/m2), and luminous efficiency 1.9 (lm/W) was 
obtained. 

[0088] On the glass plate with an ITO electrode washed example 21, vacuum deposition of the 4 and 4* screw 
[ - ] [N-(l-naphthyl)-N-phenylamino] biphenyl (alpha-NPD) was carried out, and the hole-injection layer of 
20nm of thickness was obtained. Subsequently, vacuum deposition of the compound (26) of Table 1 was carried 
out, the luminous layer of 40nm of thickness was created, subsequently the tris(8-hydroxyquinolinate) 
aluminium complex (Alq3) was vapor-deposited, and the electron injection layer of 30nm of thickness was 
obtained. 0.5nm of electrodes was first formed [ lithium fluoride (LiF) ] further for aluminum (aluminum) with 
200nm vacuum deposition on it, and the organic EL device was obtained. Each class was vapor-deposited under 
the conditions of a substrate temperature room temperature in the vacuum of ten to 4 Pa. As for this component, 
luminescence of the luminescence brightness 300 (cd/m2) of direct-current-voltage 5V, the maximum 
luminescence brightness 17400 (cd/m2), and luminous efficiency 1.9 (lm/W) was obtained. 
[0089] The organic EL device was produced by the same approach as an example 3 except preparing the hole- 
injection layer of 5nm of thickness of a copper phthalocyanine between an example 22ITO electrode and the 
compound (201) of Table 1. As for this component, luminescence of the luminescence brightness 580 (cd/m2), 
the maximum luminescence brightness 16200 (cd/m2), and luminous efficiency 1.7 (lm/W) was obtained by 
direct-current-voltage 5V. 

[0090] an example 234, 4', and 4" -- the organic EL device was produced by the same approach as an example 
20 except preparing the hole-injection layer of 20nm of thickness of a non-metal phthalocyanine instead of - tris 



[N-(3-methylphenyl)-N-phenylamino] triphenylamine. As for this component, luminescence of the 
luminescence brightness 560 (cd/m2) of direct-current-voltage 5V, the maximum luminescence brightness 
21 100 (cd/m2), and luminous efficiency 2. 1 (Im/W) was obtained. 

[0091] The organic EL device was produced by the same approach as an example 5 except preparing the 
compound (13) of Table 1, and the thin film of 30nm of thickness which vapor-deposited (15) by the weight 
ratio of 2:3 as example 24 luminous layer This component is the luminescence brightness 900 (cd/m2) 
maximum luminescence by direct-current-voltage 5 V. Luminescence of brightness 21700 (cd/m2) and luminous 
efficiency 2.5 (Im/W) was obtained. 

[0092] The organic EL device was produced by the same approach as an example 5 except preparing the thin 
film of 30nm of thickness which vapor-deposited the compound (24) and tris(8-hydroxyquinolinate)aluminium 
complex (Alq3) of Table 1 by the weight ratio of 1 : 10 as example 25 luminous layer. As for this component, 
luminescence of the luminescence brightness 360 (cd/m2) of direct-current-voltage 5V, the maximum 
luminescence brightness 18900 (cd / m2), and luminous efficiency 2.2 (lm/W) was obtained. 
[0093] The organic EL device was produced by the same approach as an example 5 except preparing the 
compound (68) of Table 1, and the thin film of 30nm of thickness which vapor-deposited the 4 and 4 -screw 
(beta and beta-diphenyl vinyl) biphenyl by the weight ratio of 3: 100 as example 26 luminous layer. As for this 
component, luminescence of the luminescence brightness 440 (cd/m2) maximum luminescence brightness 
23500 (cd/m2) of direct-current-voltage 5V and luminous efficiency 2.5 (lm/W) was obtained. 
[0094] The organic EL device was produced by the same approach as an example 5 except preparing the thin 
film of the compound shown in Table 2, and 30nm of thickness which vapor-deposited 4 and 4 f screw [ - ] [N- 
(9-phenan tolyl)-N-phenylamino] biphenyl by the weight ratio of 1 :20 as 27 to example 3 1 luminous layer. The 
luminescence property of this component is shown in Table 2. Luminescence brightness here is brightness at the 
time of direct-current-voltage 5 V seal of approval. All the organic EL devices of this example had the high 
brightness property more than highest brightness 15000 (cd/m2). 

[0095] The organic EL device was produced by the same approach as an example 5 except preparing the 
compound (227) of Table 1, and the thin film of 30nm of thickness which vapor-deposited the 4- 
^(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran (DCM) by the weight ratio of 100:3 as 
example 32 luminous layer. This component is the luminescence brightness 880 (cd/m2) maximum 
luminescence by direct-current-voltage 5 V. Luminescence of brightness 15000 (cd/m2) and luminous efficiency 
1 .8 (lm/W) was obtained. 

[0096] On the glass plate with an ITO electrode washed example 33, vacuum deposition of the copper 
phthalocyanine was carried out, and the hole-injection layer of 50nm of thickness was obtained. Subsequently, 
vacuum deposition of alpha-NPD was carried out, and the second hole-injection layer of 30nm of thickness was 
obtained. Furthermore, vacuum deposition of the compound (73) of Table 1 was carried out, the luminous layer 
of 30nm of thickness was created, vacuum deposition of the tris(8-hydroxyquinolinate)aluminium complex was 
carried out further, the electron injection layer of 30nm of thickness was created, the electrode of 150nm of 
thickness was formed on it with the alloy which mixed aluminum and a lithium by 25: 1 (weight ratio), and the 
organic EL device was obtained. Each class was vapor-deposited under the conditions of a substrate 
temperature room temperature in the vacuum of ten to 4 Pa. As for this component, luminescence of the 
luminescence brightness 740 (cd/m2) of direct-current-voltage 5V, the maximum luminescence brightness 
18700 (c d/m2), and luminous efficiency 2.4 (lm/W) was obtained. Moreover, when carrying out continuation 
luminescence of this component by 3 (mA/cm2), luminescence stabilized for 3000 hours or more has been 
observed. 

[0097] On the glass plate with an ITO electrode washed example 34, the compound (19) of Table 1 was 
dissolved in the methylene chloride, and the hole-injection layer of 50nm of thickness was obtained with the 
spin coating method. Subsequently, the screw (2-methyl-8-hydroxyquinolinate) (phenolate) gallium complex 
was vapor-deposited, and the electron injection mold luminous layer of 70nm of thickness was obtained. The 
electrode of lOOnm of thickness was formed with the alloy which mixed silver with magnesium by 10:1 (weight 
ratio), and the organic EL device was obtained. Each class was vapor-deposited under the conditions of a 
substrate temperature room temperature in the vacuum of ten to 4 Pa. As for this component, luminescence of 
the luminescence brightness 940 (cd/m2) of direct-current-voltage 5V, the maximum luminescence brightness 
15900 (cd/m2), and luminous efficiency 1.7 (lm/W) was obtained. 

[0098] On the glass plate with an ITO electrode washed example 35, vacuum deposition of the copper 



phthalocyanine was carried out, and the hole-injection layer of 50nm of thickness was obtained. Subsequently, 
vacuum deposition of the compound (49) of Table 1 was carried out, and the second hole-injection layer of 
30nm of thickness was obtained. Furthermore, vacuum deposition of N, N, N 1 , N-tetrakis [p-(alpha and alpha- 
dimethylbeniyl) phenyl]-9, and the 10-anthracene diamine is carried out, The luminous layer of 30nm of 
thickness was created, vacuum deposition of the tris(8-hydroxyquinolinate)aluminium complex was carried out 
further, the electron injection layer of 30nm of thickness was created, the electrode of 150nm of thickness was 
formed on it with the alloy which mixed aluminum and a lithium by 25:1 (weight ratio), and the organic EL 
device was obtained. Each class was vapor-deposited under the conditions of a substrate temperature room 
temperature in the vacuum of ten to 4 Pa. As for this component, luminescence of the luminescence brightness 
670 (cd/m2) of direct-current-voltage 5 V, the maximum luminescence brightness 24500 (c d/m2), and luminous 
efficiency 2.6 (lm/W) was obtained. 

[0099] On the glass plate with an ITO electrode washed example 36, vacuum deposition of the compound (57) 
of Table 1 was carried out, and the hole-injection layer of 30nm of thickness was obtained. Subsequently, vapor 
codeposition of the rubrene was carried out to alpha-NPD by the weight ratio 100:3, the luminous layer of 40nm 
of thickness was created, subsequently the tris(8-hydroxyquinolinate)aluminium complex (Alq3) was vapor- 
deposited, and the electron injection layer of 30nm of thickness was obtained. 0.5nm of electrodes was first 
formed [ lithium fluoride (LiF) ] further for aluminum (aluminum) with 200nm vacuum deposition on it, and 
the organic EL device was obtained. Each class was vapor-deposited under the conditions of a substrate 
temperature room temperature in the vacuum of ten to 4 Pa. As for this component, luminescence of the 
luminescence brightness 740 (cd/m2) of direct-current-voltage 5 V, the maximum luminescence brightness 
16400 (cd/m2), and luminous efficiency 1.7 (lm/W) was obtained. 

[0100] On the glass plate with an ITO electrode washed example 37, vacuum deposition of the compound (65) 
of Table 1 was carried out, and the hole-injection layer of 40nm of thickness was obtained. Subsequently, 
vacuum deposition of alpha-NPD was carried out, and the second hole-injection layer of lOnm of thickness was 
obtained. Furthermore, carry out vapor codeposition of tris(8-hydroxyquinolinate)aluminium and the 3-(2 f - 
benzothiazolyl)-7-diethylamino coumarin (coumarin 6) by the weight ratio 100:2. The luminous layer of 30nm 
of thickness was created, vacuum deposition of the screw (2-methyl-8-hydroxyquinolinate) (phenolate) gallium 
complex was carried out further, the electron injection layer of 30nm of thickness was created, the electrode of 
150nm of thickness was formed on it with the alloy which mixed aluminum and a lithium by 25: 1 (weight 
ratio), and the organic EL device was obtained. Each class was vapor-deposited under the conditions of a 
substrate temperature room temperature in the vacuum of ten to 4 Pa. As for this component, luminescence of 
the luminescence brightness 860 (cd/m2) of direct-current-voltage 5 V, the maximum luminescence brightness 
28100 (c d/m2), and luminous efficiency 2.3 (lm/W) was obtained. 

[0101] On the glass plate with an ITO electrode washed example 38, vacuum deposition of the compound (199) 
of Table 1 was carried out, and the hole-injection layer of 40nm of thickness was obtained. Subsequently, 
vacuum deposition of the compound (49) of Table 1 was carried out, and the second hole-injection layer of 
lOnm of thickness was obtained. Furthermore, vacuum deposition of the 4 and 4 -screw (beta and beta-diphenyl 
vinyl) biphenyl was carried out, the luminous layer of 30nm of thickness was created, vacuum deposition of the 
screw (2-methyl-8-hydroxyquinolinate) (phenolate) gallium complex was carried out further, the electron 
injection layer of 30nm of thickness was created, the electrode of lOOnm of thickness was formed on it with the 
alloy which mixed silver with magnesium by 10:1 (weight ratio), and the organic EL device was obtained. Each 
class was vapor-deposited under the conditions of a substrate temperature room temperature in the vacuum of 
ten to 4 Pa. As for this component, luminescence of the luminescence brightness 380 (cd/m2) of direct-current- 
voltage 5V, the maximum luminescence brightness 24300 (c d/m2), and luminous efficiency 2.4 (lm/W) was 
obtained. 

[0102] On the glass plate with an ITO electrode washed example 39, vacuum deposition of the 4 and 4' screw 
[ - ] [N-(l- na phthyl)-N-phenylamino] biphenyl (alpha-NPD) was carried out, and the hole-injection layer of 
30nm of thickness was formed. Subsequently, vapor codeposition of tris(8-hydroxyquinolinate)aluminium and 
the 3-(2'-benzothiazolyl)-7-diethylamino coumarin (coumarin 6) was carried out by the weight ratio 100:2, and 
the luminous layer of 30nm of thickness was obtained. Subsequently, vacuum deposition of the compound 
(204) of Table 1 was carried out, the electron injection layer of 30nm of thickness was created, the electrode of 
150nm of thickness was formed on it with the alloy which mixed aluminum and a lithium by 25: 1 (weight 
ratio), and the organic EL device was obtained. Each class was vapor-deposited under the conditions of a 



substrate temperature room temperature in the vacuum of ten to 4 Pa. As for this component, luminescence of 
the luminescence brightness 290 (cd/m2) of direct-current-voltage 5V, the maximum luminescence brightness 
19700 (cd / m2), and luminous efficiency 2.6 (lm/W) was obtained. 

[0103] On the glass plate with an ITO electrode washed example 40, vacuum deposition of 2, 3, 6, 7, 10, and 
the 1 1-hexamethoxy triphenylene was carried out, and the hole-injection layer of 30nm of thickness was 
formed, subsequently, N, N, N 1 , and N 1 - vacuum deposition of - tetra-p-biphenylyl -1 and the 4-naphthalene 
diamine was carried out, and the luminous layer of 30nm of thickness was obtained. Subsequently, vacuum 
deposition of the compound (217) of Table 1 was carried out, the second electron injection layer of lOnm of 
thickness was created, vacuum deposition of the screw (2-methyl-8-hydroxyquinolinate) (phenolate) gallium 
complex was carried out further, and the first electron injection layer of 30nm of thickness was created. The 
electrode of lOOnm of thickness was formed with the alloy which moreover mixed silver with magnesium by 
10:1 (weight ratio), and the organic EL device was obtained. Each class was vapor-deposited under the 
conditions of a substrate temperature room temperature in the vacuum of ten to 4 Pa. As for this component, 
luminescence of the luminescence brightness 760 (cd/m2) of direct-current-voltage 5V, the maximum 
luminescence brightness 25400 (cd / m2), and luminous efficiency 2.9 (lm/W) was obtained. 
[0104] On the glass plate with an ITO electrode washed example 41, vacuum deposition of the 4 and 4 f screw 
[ - ] [N-(9-phenan tolyl)-N-phenylamino] biphenyl was carried out, and the hole-injection layer of 30nm of 
thickness was formed. Subsequently, vapor codeposition of N and N-dimethyl Quinacridone was carried out to 
the compound (235) of Table 1 by the weight ratio 150:1, and the luminous layer of 40nm of thickness was 
obtained. Subsequently, vacuum deposition of the compound (227) of Table 1 was carried out, and the electron 
injection layer of 30nm of thickness was created. The electrode of lOOnm of thickness was formed with the 
alloy which moreover mixed silver with magnesium by 10: 1 (weight ratio), and the organic EL device was 
obtained. Each class was vapor-deposited under the conditions of a substrate temperature room temperature in 
the vacuum of ten to 4 Pa. As for this component, luminescence of the luminescence brightness 710 (cd/m2) of 
direct-current-voltage 5V, the maximum luminescence brightness 35000 (cd / m2), and luminous efficiency 4.6 
(lm/W) was obtained. 

[0105] The organic EL device was produced by the same approach as an example 5 except preparing the thin 
film of 30nm of thickness which carried out vacuum deposition of 5, 6, 11, and the 12-tetra-phenyl naphthacene 
(rubrene) as example of comparison 1 luminous layer. This component was luminescence of the luminescence 
brightness 50 (cd/m2) maximum luminescence brightness 1880 (cd/m2) of direct-current-voltage 5 V, and 
luminous efficiency 0.3 (lm/W). 

[0106] As example of comparison 2 luminous layer, they are 5, 6, 1 1, and 12-tetra-biphenylyl. - The organic EL 
device was produced by the same approach as an example 20 except preparing the thin film of 30nm of 
thickness which carried out vacuum deposition of the 2, 3, 8, and 9-tetra-phenyl naphthacene. This component 
was luminescence of the luminescence brightness 270 (cd/m2) maximum luminescence brightness 2400 
(cd/m2) of direct-current-voltage 5V, and luminous efficiency 0.25 (lm/W). 

[0107] The organic EL device was produced by the same approach as an example 27 except preparing the thin 
film of 30nm of thickness which vapor-deposited 5, 6, 1 1, a 12-tetra-biphenylyl naphthacene and 4, and 4' 
screw [ - ] [N-(9-phenan tolyl)-N-phenylamino] biphenyl by the weight ratio of 1 :20 as example of comparison 
3 luminous layer. This component was luminescence of the luminescence brightness 340 (cd/m2) maximum 
luminescence brightness 7200 (cd/m2) of direct-current-voltage 5V, and luminous efficiency 0.95 (lm/W). 
[0108] The organic EL device was produced by the same approach as an example 32 except preparing the thin 
film of 30nm of thickness which vapor-deposited 2, 3, 5, 6, 8, 9, 1 1, 12-OKUTA phenyl naphthacene, and 
DCM by the weight ratio of 100:3 as example of comparison 4 luminous layer. This component was 
luminescence of the luminescence brightness 170 (cd/m2) maximum luminescence brightness 5400 (cd/m2) of 
direct-current-voltage 5V, and luminous efficiency 0.85 (lm/W). 

[0109] In the component configuration more than a bilayer mold, luminescence more than maximum 
luminescence brightness 10000 (cd/m2) was obtained, and the organic EL device shown by this example was 
able to acquire high luminous efficiency altogether. About the organic EL device shown by this example, when 
carrying out continuation luminescence by 3 (mA/cm2), luminescence stable for 1000 hours or more was able 
to be observed. 

[0110] The organic EL device of this invention attains improvement in luminous efficiency and luminescence 
brightness, and reinforcement, and does not limit the component production approaches used collectively, such 



as luminescent material, a doping ingredient, a hole-injection ingredient, an electron injection ingredient, a 

sensitizer, resin, and an electrode material. 

[0111] 

[Effect of the Invention] The organic EL device which used for the charge of organic EL device material of this 
invention, and was created is high brightness in high luminous efficiency compared with the former, and has a 
long luminescence life. When it is used especially for luminescent material, the component of a very high 
property can be created and it can be suitably used as flat-panel displays and flat-surface emitters, such as a flat 
TV. Therefore, the application to the light source of the light source of a copying machine, a printer, etc., a 
liquid crystal display, instruments, etc., the plotting board, a beacon light, etc. is possible. A long lasting organic 
EL device can be obtained. 
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it:, -mtfhtia. m*m. K-eyy» 
zsmimz-shitxtrnth site. 

[0070] *«E L^^|©Sfcffiffl$tlSS^tt« 
fttlXK. 4eVii3^^rtt*raaSr^>t>0*9i 

zwk ^-/3r/k ^y^x-fy. ffl. ;w 

>7A^*}J:tf**l./i>tf)£&. ITOfflg. NESAg« 

20 mi^y^3j-7xy^yeo-;i^o*ta^ittfiaii§ 
[0071] m&zmmztiimmmnt lxh. a 
^>"7a, mvi'VJ*. fe\ f-^-^A. >f</hy 

yf->A. vy^y^tJitx-en^ 
t^Ttt^rV\ ^<0Jt$li. Jnl»W)ag. HHm. M 
[0072] *«E LJIHFTtt. 5»^< 

v». tfc. wsu>*t?mx-ibhzbimiu\ m\ 
ma. ±mc^mmmmtx. i^^/t^ 
y y^^>*ffi-CB»r^£0S3ttt^iiR-f-s i 3 tris^r 

40 

[0073] sen. fiasw. n&m&z&L. mx 

t>ti\m&Zti&i>(0Xit%^1)K iftfrt&t, ijyx 
WIS.. ^'Jxf-wylS. jKUx— rA^-^7*y«. >K 
yrnei^y«3^IBl»B&iWf^6. 
[0074] *&HBfc&;bS£liE L*iV)«.aco®l£ 

»i. K^*. x^-y^yy^cos^aift^xty 

3-f ^ y/. r-f -v vyrmnm&sm^twft 
mxi>jm-t&ztvxz&. Bmmvm&n&t* 
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e>10vm<r)gmiffiLX^Z>iP. lOnmHO. 2 

[0075] w%f$m&>®isMi. zmtwmhM 
<rmmmizmms>z ^i^mix^m^mmi: 

[0076] tt&hMi&!tfffim*e>mm2tl&m 

v\ Z(om%®&tLXii. tfyxf-i^y, tfy*-# 

[0077] lOLitAtrofc LT»±. !E?L5raA-r Sfg 

m&to. **WTY->1>* h>JTV-;K -f$*V 

y. tr^/ay, fh7tFP>f $yy-;k 

y. jKuru-;kr;w*y. x?-/i^y, 7*^v*xy N 
^yy>lMJ7i-;P7Sy. x^-'jyprsyMh 
i»7x-;t-T5y, vrsyShy^x-yprsy^ 

*y v?y. mmm j a^m^mH L ^mm & 

[0078] VFttAIWi: LTtt. 

mmttiiimMm^nLxmifim^ 

*/y. ^e^y^^^K. f- 
TisTY-fK Th5V-/k ^yvy-fh^^-Ky 
Sc. 7i/*w-'jf^?y, ryh5#y^^y. 
rybny^fc^ft^cogsgf^^f^i-isa*. ,1*1 
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[0079] *3HH£ J: D#£>*ifc*«E L^Ttf). 3 

vmmiz&wmmvt: 0 . ^ y 3 y*>r iMmtx l 

[0080] 

[HUH] OTfc«H^^ftfflvvW«Wt* 

10 S2mmX2mm<0*»EL^<7)!|ftti&ffl^L^. 
[OO8UHM50I1 

a»u; 1 Toswt##7x«±fc. fmmt tx 

mcrxt&m U9) . 2, 5-t*x (l—t-y^)V) 

-1. 3. 4-msw-*. #y*-**-MS 

ft (%M&£ : /t>iM MC- 1300)^1:2:1 

o<o*ftifc?rh5t Ko75yfci§»?£-»i\ xey^ 

-x-<y^ffit:«k»)IS510 0nmc7)^tlS:#^. * 
<D±fc. V;/*^»7Ai;«£ 10:1 (**Jt) tin 
Ut£&TJ£S 15 0 nmO«65r^LT*«E 

%MJ£50 (cd/m*) . &*3£mg.580 (cd 
/m*) , m$tom0. 6 2 ( lm/W) c7)&3fo&i*i£> 

[0082] HJfeP«2 

3t^L<:ITOSgft^^>C«Lht. N. N' -(3 
-^f;l-7x-;H — N. N' -y'7x^-l. 1* 
-t'7i-;M. 4' -y'TSy (TPD) 
mLXmB2 0nm(7)jEi\£LKmZnfc. 
CDit&b ( 2 ) $r^*LlSS4 0 nm<0lBK«2:^fiE 
30 U <^V^ThUX (8-bKo^5^#yyf— h) T/U 
$-»7A«mc(Al q3) ^«UTlS»3 0nm<0« 
^aAS*^. -5-<0±fc. ~?7*is*7J»tm 1 0 : 

1 (asit) •ca^tfe^-ejasi 0 onm«ts& 

^fiKLTWSE LS^FSr^. 1 0-* P aOS£ 

sSmE5V-C<^£»«5 8 0 (cd/m«) . 
3t»Sl3 6 00 (cd/mM . IBtSf^l. 6 ( 1 

m/W) ^^fem^n/c 

[00831^^3 

40 gt^uc i Tomfeft#^x«±(c, mivft&vs 

(3D S-Sfl^<^uyt:^$«, xeyn-r-f y 

^{CiOKSf5 0nm<OjE?LaAMIIjfe«^#fe. »: 
^T. t'X (2-7^-8-t Kn^f^yy-f- 
H (l-^7h7-h)^y7Am5rSSs^LT 
Kff4 0nmt7)m^aA)l^J£U. -£<DJtfc, 
^Afcffi^ 10:1 (ffifiik) Tm^Ltz^±X'fm 
- 1 0 0 nm<r)W&ZBf$.LXmiELmttW-z. 

xmmLti. zam^i.. wmnj±5vx'(r)mm&3 

50 20 (cd/ra') . ®7C%3K8Jg9 3 0 0 ( c d/m 
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2 ) . f&mmi . 3 ( i m/w) <rmttmt>tvt^. 

[0084]mS«4 

(41) £JM«LTKJ?50 nm<OjHli£AS&3fc 
#wc x b'X (2-*^-8-tKn*>- 

-e^±tc. v^^Atffl^ io:i (fifiit) -eg 

£Lfc£&TKff 1 0 0 n m LT3&E L 

#«»il 0-«PacDjr£«f-C. gRSgg 

IB13&K3 90 (cd/m') s fi*!6mSl39 0 
0 (cd/m') . IBBBgSl. 4 (lm/W) ff>%3t 

[OO85]0Qfc0i5~19 

gfe^LfcITO«ftf+#^7XSJifc:. 4, 4' -b'X* 
[«2] 



10 



* [N- (l-i-y^)U) -N-7x-;PT§y] b*7x 
^/Ka-NPD) £££3£BLTKff3 0 nmWIOL 

^»fiJS2^*LTIS»3 0nin<O%3yi^fc. & 
Wt\ b'X (2-^f-/P-8-bKo^^yU^— 

3 0nm<7)m7i£AJliHfr£U *<D±t. 

Afcffi£ 10:1 (MJt) rs^L^^-ciiff 1 0 

0 n m<0Sffi£JE&£LT£1jSE LSWtfc. 1 

fc. £<DS^RDf&3fc^£*2fc:5j^\ .rdTOf&jiaS 
gtt. fiS«E5V8Pqi$<7>i|grej>i>. *HI£0l<^f 
«E L^i, ZXWtmg. 1 0 0 0 0 ( c d/m* ) 

[0086] H2 
[«2] 





*i<D***m 


(od/m") 


(cd/m») 


******* 
(lm/W) 


6 


(4) 


290 


17500 


1.4 


6 


(40) 


610 


19700 


1. 8 


7 


(45) 


690 


18700 


1. 5 


8 


(92) 


140 


12900 


1.7 


9 


(96) 


350 


17200 


1.3 


10 


(101) 


550 


17300 


2.0 


11 


(103) 


320 


12600 


1. 5 


12 


(104) 


520 


19900 


1. 6 


13 


(111) 


810 


11300 


1. 4 


14 


(133) 


420 


11200 


2.0 


15 


(151) 


770 


11500 


1.3 


16 


(168) 


420 


18200 


1. 7 


17 


(179) 


250 


10700 


1. 0 


18 


(194) 


290 


18300 


1. 8 


19 


(209) 


730 


16900 


1. 3 


27 


(81) 


530 


18200 


2. 1 


28 


(90) 


510 


26300 


2. 3 


29 


(102) 


610 


27900 


2.6 


30 


(137) 


670 


19900 


1. 9 


31 


(197) 


420 


20600 


2.5 



[OO87]HM0l|2O 

StftLtllTOmmZtfyXWLUZ. 4, 4' , 4" 
h'JX [N- (3-^f^7x^) -N-7x-yl/ 

nm<91E?LixA«£#*:. KWC. «-NPD£Tg£gg 
mtX. KfflOnmOm^jEfLaAl^fe. $4. 

^loft^Bj d7) tnmmtx. isw3 0n 

miDftftJfiHfcKU $^>th'X (2-^^/1,-8 -b 
KD^^y'J^-h) (7iy7-K #'JWg}«t 
£K£3S*LT|gff3 0nm<9S7&AJi£f&£U * 
<7>±fc. T^5-«>Ai:Uf"7A$r2 5 : 1 (fiSJt) 
T^L^^TKff 1 5 0 nm(7>imZBf&.LX. W 
fiSEL^fcftfc. #®il 0-«Pa<DK£+-C. S« 



40 



*VT<DM*g84 0 (cd/mi) , S*3BK*?gl 
3 2 00 (c d/mM % 3fc)IS?M?l. 9 ( lm/W) 

[OO88]*J3&0!I2 1 

^L^ITOBgft§^7X«Jifc:. 4. 4' -b'X 
[N- ( 1 -N-7x-^7S>] h'7x 

-)V («-NPD) £3l^3tLTKiS2 0nmc7)IE7L 
£7Jl£*tfc. $klK>fc&fo (26) 

*LJKJS4 0nm<7>&ftJf£ffo£U &tv?HJX (8 

-bHn^^yy^-f) r/PS-^A&ft (ai q 

3) £Ii*LTll|JP3 0nmOm7ir7Jf ^ 
±££-f. 7-/-fbUf->A (Li F) £0. 5nm t 3 
f,fcT^5-»>A (Al ) £2 0 0nmK£a&t£J:-> 
T«ffi^mLT«ISEL^^#fc. #fttlO-«P 
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m=mmfimE5VTvmm&3oo (cd/ 

m!) . £*&3£8gl7400 (cd/ra«) , ftftft 
$1 . 9(1 m/W) O&fttfg^fi*;. 
[OO89]fHfc0l22 

ITOmfiit^l^^Hj (201) Offifc. Si7*a 
xr^y<^K^5 nmOjEft&AS£R(tSJaWi. H 

TO. ttSSE5VTI£3K8S58 0 (cd/m*) . 
fi*3S3fc»gl6 2 00 (cd/m') . JHElffl. 
7 ( l m/w) o%Kft*tt6*ufc. 
[0090] 1360123 

4, 4* . 4" -MM [N- (3-^f-;P7x-;l^) 
-N-7x-;WT5y] h 0 7 x-;PT 5 VtfXtb 9 1 
*E^g 7 ? uisT-VVflm 2 0 n mtf)iE?U£AJl£^ 

0 (cd/m*) % ft*&m£2 1 100 (cd/ 
in') . m&&2. 1 ( lm/W)«5fe3K*s#tfl 
fc. 

[0091] HSS0I24 

mmtlX. *l*Hfc£* (13) k (15) £2 : 
3<0«ftib^T'H*tfcRff 3 0 nm0!llt£RI*ta 

mm 5 1 m^mx-ms. l*^ am l 
tz. zem^i. aasE5vc<oiBfe»jS9oo (c 

d/m*)fi*3Dfc»g217 00 (cd/m*) . 16 
3B6*2. 5 ( 1 m/ W) (MA^^. 
[OO9 2]f£JS0!l2 5 

IBt«tLT. *l«XI&fli (24) ihW (8-b 
Kn=*i^/>J^— M TVPS-^A&tt (Al q3) 
£1 : 1 O^mMimX'M^LtzmM.3 0 nm<0»IJ 

MU. £4>*TO «SnE5VT^BI£IIK3 6 
0 ( c d/m* ) . Wck^mmi 8 9 0 0 ( c d /m 
*) . &3Bfo*2. 2 ( lm/W) <D?£fc&^ilfc. 
[OO933 HSfe0l26 

IBKStUT. 3k\om&ti (68) k4. 4' -b'X 
(i5J-y'7i-^f^) b*7x-/W£3 : 100 

wa«it*-c^Lfci8©3 o nm(mm*m&im- 

E«mE5 VTO&3fc»K4 4 0 ( c d/ 
m*)ft*?Bfc»g2 3 500 (cd/m*) . 
2 . 5 (lm/W) 053fcJbm&*Ufc. 

[0094] H»0I27~3 1 
mmbbX. *2fc*UHtai«:4. 4' -b** 

[N- (9-7xt>H);P) -N-7i-;krsy] 
t'7x-Ml : 2 0OttJtOT£*UJI93 0n 
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xmmmfmELmw*. ±x&m&&i 50 

0 0 (cd/m*) fcLttf>S»£*ttt£WL*:. 
[OO95]|Ht0l3 2 

f&ftSfcLT. Sl«Hk£ft(2 27) £4- (yy7 

/*^y) -2-^^-6- (p-s^tf-*rsy 

X+V/l,) -AH-VyV (DCM) 5: 1 0 0 : 3*0* 

*itreii^L3tJSS3o nm<mmwL»tmiz. 
mM5bmnmx?mEi.m=Ft:fmLti. z<n 

BJgSffi5VC<^3t»S88 0 (cd/ 
10 m*) »£l 5000 (cd/m*) . 

$1 . 8 ( 1 m/ W) 0)%±tffit>tvfz. 
[0096] l3fcW33 

>£K^g#LT. ISW5 0nm«)jEFLaA)i^fc. 

ZjBlitAJIfcfcfc. 3*>fc. miOlti&i (73) $■ 
JlffilKl/C. 1^3 0nmOfBfcJf£fmU 3$>fc 
MM (8-bKa*s/*y'J7-M 7^$-«7Ag 
tt£K£g£fLT§iS3 0 nmom?i£A«S:ffr£U 
20 •£<9±fc. T^S-'7AkU^'7A$-2 5 : 1 (fifi 
It) TM^Uz^X-mmi 5 0 nm<0«g5r®J«U 
T. ^T«E L*?£*tfc. &Jf li 1 0« P a<9K2* 

SEmE5VC<0%)^IS7 4 0 (cd/m*) . 
5K8&18700 (c d/m*) . m&m2. 4 ( 1 
m/W) (DWttmhtlfz. $fZ. Z(0m^3 (mA 
/cm*) TgmWtZttbZZ. 300 0«ffaOh 

[0097] IU6W34 

30 mtt:iTomm%#7A&±.£. *i*>fcaw 

(19) fca^f-u^WWreih y 
?m\z£ 0K»5 o n m<r>m&zm*wz. »vcir 

* (2-^^-8-bHadrvdfyy^-- h) (7i 
/7-h) ^'J>7A^f*^|^LT)8W7 0nm^S^ 
a«6)t«Sr#^. v/*j"7Ai:ffi£ 1 0 : 1 (1 
filfc) -Cfi^L^^T'lSWl 0 0 nmtf>mffi£)gj£L 
T^r«IEL^^#yi. #«(±1 0-'PaWKS*-C. 

5VC<OH3K»S94 0 (cd/m*) . g*?Bt3S£ 
40 1 5 900 (cd/m*) . ffejftfosgl. 7 ( 1 m/ 
W) <7>mtf%t>tUz. 

[0098] mm3 5 

miiz I TOS®t$^f5^«±fc. i7^ny7- 
^^S^#LT. §Uf 5 0nm<OIE7UiAJi£#£. 

m<?Xt£V> (4 9) 2rK^«L-C. K»3 
Onm<JDmZiE?lAAfl$-#)t. S^fc, N. N, 
N" , N' -f-h7^f^ [p- (a.a-^^;Ky 

i/»7i-;H-9, lo-ryh^^y^'T^ys- 

K^S^LT. K53 0nm<OlBtlS-^L. 

50 mj* (8-bKo^^yy^-h) r;i-$-»7A^ 
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mM2mMixm3 o nmtf^&ASSrf&su 

*tf)_Lfc. TH< $ -V J»k 9 f>J*£ 2 5 : 1 (MS 
it) T&a IKOtffram 1 5 0 n m<nwm:mtfL L 

x. *mEL#?im:. o-*Pa^+ 

«SE5VC<7)fBfc»g6 7 0 (cd/m') . 
ft»£24500 (c d/m 2 ) . S£3fc$»2. 6 ( 1 
m/W) <7)5Bt*»'^^^. 
[0099]HiSfl36 

(57) S-mSH*tTIS»3 0nmcOjEfl^AJI5r# 
fc. a-NPDfcyl^WyfcfiajtlOO : 3 

T^&LTI^4 0nm<D36ft«£m*U ifc^Th 

( a i q 3 ) mmtxm-s onmvwrmjai® 

t:. *0>±tzi-f. yvitV+V* (LiF) $-0. 5 
nm. S^fcT^S-^A (Al ) J200nmI2f 

i o* p a^m^tf-e. fflsafi®a^*frT-cis«L 
fc. z <r)m?im%.w& s vT<rmm& 7 4 o < c d 

/m 2 ) , S±fBK»gl6400 (cd/mM % 
3»1 .7(1 m/W) <OSH&&«»fe*lfc. 
[O1OO1HJS0I37 

(65) MGaWLT, KJP4 0 nmWjBL&AJf £ 
«-NPD^K^*LT. SilOn 
m<*)Sgrietf£7Ji£*t*:. 3*>fc. hW(8-tH 

p^f^yu^— b) ryP5-*>Afc3- (2" -o 
yf-rvj^) -7-^xf-;PT5y^vuy (?7'j 

>6) £Bfittl 00 : 2-CJ^LTK»3 0nmcO 
%X1£{&KU 3£>fcb'.X (2-^-8-tHo 

y*-M (7xy7-b) tf'j^Afgfl^K 

^*LTlSiE3 0nmC7)«^a7Ji^#j£L. **>± 
T^S-^Ai: 2 5 : 1 (Sfiit) TM 

£Lfc£ATKW 1 5 0nm^«S5r^L-C. *«E 
L*f*f*fc. #«»ilO-*Pa<7)*2»fC. fflSiaK 
Sa^ftTtlfLfc. £*«FUL E8SE5VC 
^f63KflS860 (cd/mJ) % WckmM&281 
00 (c d/m 2 ) . 1&ffim2. 3 ( 1 m/W) 

[OlOllHife0i38 

(19 9) £JG8I»L"C, &W4 0 n m<0IE?LixA« 

Kivc, miOtt&m (4 9) 
T. KfflOnm^ZiE?LaEAa$r#fe. 
4. 4' -h'X (/S./S-^x^t'^U) t'7i- 

IZt'X ( 2-**/k-8-t Hodf^yj-^-h ) 



(38) $tP12 0 0 2-9 74 6 5 
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«£10 : 1 (fiftik) -Ca^Lfc^&TKJJl 0 0 n 
m«Wi*«SLt*«ELaHF*»fe. #JKilO« 

Paoss+T. m&mm&nmTX'mmLt:. z 

«Wt ttSmE5VeoiBt»S38 0 (cd/m 
2 ) » ft*36)fcSg24 30 0 (c d/m 2 K3&3fc3& 
m2. 4(1 m/W) <7>2Bfo!,^f>ft*:. 

[0102] msm39 

8»Lfc I TOSSf+#^7X«±fc. 4. 4' -b'X 

[n- (1-^7^/M -N-7i-;ursy] t'7x 

10 -/Ka-NPD) £K£3£tl/CK)53 0nm<0IE?l 

yj-f-h) r^s-^At 3- (2' -oy+tv 

m&itl 00 : 2-Cftl^LTKff3 0nm<O»3Kfl^ 
flfc. Kwc, ^ i (204) S-KSS&tl LT 

MJ?3 0nm^m7&A)liHfc£U *tf>±£. 
-•7Afc >J*-9A£2 5 : 1 (Milt) TS^Lfc^ 

t«5 1 5 o nmcommm^Lx^mE Lm?£& 
fc. #a»4i o"Pa^K^-c. ssajsMfi^fr 

2 9 0 ( c d/m 2 ) . &*S£3£«gl 9 7 0 0 ( c d 
/m 2 ) . 56)IQa*2. 6 ( lm/W) 4>&J|&Wt&*l 

[ 0 1 0 3 ] HSS054 0 

a^L^r I TO«Sff&tf?xiLtC. 2. 3. 6, 
7. 10. 1 1-<N#^ h^r^h'J^x^^^SS 
mtLXWf3 0 nm^]EfLaA«S:)gj£Lfc. <XV^ 
T« N. N. N' . N' -fb7-p-b'7x-'J/H 
1. 4— ^y^^y^TSySrm^l^LTKgfSOn 
30 mc0|fe)eiBS#fc. <KWC. ^1 <0fl:^i|!j (217)$- 
K^5*LTKS1 0 nm<D£-B^aLA)l£f&RU 
S iJ> C b*^ ( 2 8 - b H n^f ^ J 'J 

h) (7x/7-h) #y«7AfSft£Jgg8#tTRJS 

3 0nm^-«^aAl^J«L^. -e<0±fc:. ^ 
10:1 (Mftit) Tfi^Lfc^Tlg 

ilOOn mOmffiSr^LTWtSE L*^ # 
Itt 1 0-* P a<7)||£+T, S«SJ^S^^ftTT^ 

i^^Ri, mmi±5vx-crmmm7 6 0 

(cd/m 2 ) . S*f63K8J£2 54 0 0 (cd / 
40 m 2 ) . m&&2. 9 ( 1 m/W) 
fc. 

[O1O4]||$&0!4 1 

a^UcITO«gft#^7XlS±^ 4,4' -b'X 
[N- (9-7x^yhU;W) -N-7x^PT5y] 
b'7x-^SrS^*LTJS5 3 0 n mcOIEILaASSr 
<JCir>T. $kl<Mt&fo (23 5) fcN. N* 
9 Y >£W&}t 15 0:1 T*H»L 
•CI8»4 0nmc7)^3tS^#/i. »»T. $kicr>{k#fa 
(227) ^K^*LTK»3 0 nmO«-faA«iSr 
50 MLfc. -e<0±fc. v^^Atffilrl 0 : 1 (S 
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Sit) -CS^t^^TfSeiOOnmcomfi^BEL 
TWfflE L#?£#Jt. 1 0« P a^SS+T. 

E5VTO|63l^S7 10 (cd/m>) . fi*f£fc» 
S3 5 0 0 0 ( c d /m l ) . ffiffi&A . 6(lm/ 
W) <0^3b5f^^tl^. 
[0105]iH&m 

IBfcJlfcLT. 5, 6. 11. 12-fh57x-;W- 
IA,7V» £Sa§3K*U:K£3 0nmtf>iI 

50 (cd/m') &*&3fcS£188 0 (cd/ 
m* ) . %3IQ5!»0 . 3(lm/W) <Ol63fCA^fe. 
[OlO61it80*2 

3&#JffcLT\ 5, 6. 11. 12-fh7b'7x-»J 
IV-2, 3, 8. 9-Th57x^t^-7^-irySrS^ 
*»LfclW3 0nmG>IIiI*R*t*JS5K*, H»0!2 

it. m.8ME5 VC<D?&M£»K2 7 0 ( c d/m* ) & 
*&3fcfi£2400 (cd/m2) . 5BE2WO. 25 

(Im/W) crtftftTb-oti. 

[0107] A3RW3 

JHEMfclT. 5, 6. 11. 12-fh7b'7x-'J 
;^7^-tyt4. 4' -t'X [N- (9-7x-^yh 
■J/U) -N-7x^7S/] h'7x^l : 2 0<5D 
fifiit*TH#L^K53 0 nm««Ht*Rlt*H* 
tt» ^fS^I 2 7 1 H«W*a-C*iaE L$?£tf3S L 
fc. ClOfjmj. fic£«E 5 VTO?Bt»S 34 0 (c 
d/mi) S*&3te»£7200 (cd/m^) . $8ftS& 
sfSO. 9 5 ( 1 m/ W) <rmt~Qb->tZ. 
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[0108]it8fl4 

SEKJlfcLT. 2. 3. 5. 6. 8. 9. 11. 12- 
^•^^7i-;H-7^-fe>-i:DCMtrl 00 : 3£>M 

it^T'^LfeK^3 o nmmmmhwut. m 
mut. w.%w±5ve<b5tmg. 1 7 o ( c d/ 

m») &*mM&5400 (cd/m') . 
0 . 85 (lm/W) ff^tX'h-yti. 
[0109] *ft*S0lT*$*l£*«E LSfll ZM 
10 Slilt^iMgjSKfclvC. S±&3fcSg 10 0 0 0 
( c d/m» ) fcLbDS&5fc#*#<c>*U ^XS^^Itm 

tmzttfX'Zt:. *njtwc^n^^r«EL^ 

fcOWC % 3 (mA/cmi) TS^3t$-^fcC: 
10 0 0 ^fatLh^^r^Bt^aiH-S -I t 

[0110] #$69!<OW«E LSTIiftttiMk 
S<7)[6j±i:fi»Stfl:S:a^St,OTJ)»). 6H*-C{£ffl 

zti&i&tm. v-v>ynm. m&xws. 
20 mtmfct&toxi&w 

[0111] 

fi/t*f^)77')' w^a^^TWWlBBfc**: 

30 EL^£f#S 



